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  ﭼﻜﻴﺪه 
ﻣﻘﺪﻣﻪ: اﻣﭙﺮازول ﻳﻜﻲ از ﻗﺪﻳﻤﻲ ﺗﺮﻳﻦ داروﻫﺎي ﺿﺪ اﺳﻴﺪ ﻣﻌﺪه و اوﻟﻴﻦ داروي ﻣﻌﺮﻓـﻲ ﺷـﺪه ﺑـﺎ ﻣﻜﺎﻧﺴـﻴﻢ 
اﻳـﻦ  ﻛـﺎرﺑﺮد ﻋﻤـﺪه ﺗـﺮﻳﻦ  .ﺑﺎﺷﺪ ﻣﻬﺎر ﺗﺮﺷﺢ اﺳﻴﺪ ﺑﻪ درون ﻣﻌﺪه ﺑﺎ ﻣﻬﺎر ﺑﺮﮔﺸﺖ ﻧﺎﭘﺬﻳﺮ ﭘﻤﭗ ﭘﺮوﺗﻮن ﻣﻲ
اﻳـﻦ دارو در ﺑـﺎزار داروﻳـﻲ ﺑﺎﺷـﺪ.  ﻣﻌﺪي ﻣﺮَوي ﻣﻲ (رﻓﻼﻛﺲ) ﺑﺮﮔﺸﺖ دارو، درﻣﺎن ﻋﻼﻳﻢ زﺧﻢ ﻣﻌﺪه و
ﻋﺮﺿﻪ ﻣـﻲ ﺷـﻮد. ﻋﻠـﻲ رﻏـﻢ ﺑﺮﺧـﻲ  ﺣﺎوي ﭘﻠﺖ ﺑﺎ روﻛﺶ اﻧﺘﺮﻳﻚ ﻲﻣﻴﻠﻲ ﮔﺮﻣ 02اﻳﺮان ﺑﻪ ﺷﻜﻞ ﻛﭙﺴﻮل 
و ﺗﻨﻈﻴﻢ  ﻫﺎ ﻣﺎﻧﻨﺪ ﺑﻠﻊ ﺳﺎده ﺗﺮ ﺑﺮاي ﺳﺎﻟﻤﻨﺪان و ﻛﻮدﻛﺎنﻫﺎ و ﻛﭙﺴﻮلﻫﺎ ﻧﺴﺒﺖ ﺑﻪ ﻗﺮصﻣﺰاﻳﺎي ﺳﻮﺳﭙﺎﻧﺴﻴﻮن
در  در ﺑـﺎزار داروﻳـﻲ و ﻳﺎ ﺳﺎﻳﺮ داروﻫﺎي از اﻳﻦ دﺳﺘﻪ ن آﻣﺎده ﻣﺼﺮف اﻣﭙﺮازول ، ﺳﻮﺳﭙﺎﻧﺴﻴﻮدوز دﻗﻴﻖ دارو
ﻣـﻲ ﺗﻬﻴﻪ ﻓﺮﻣﻮﻻﺳﻴﻮن ﺳﻮﺳﭙﺎﻧﺴﻴﻮن اﻣﭙﺮازول  ﺣﺎﺿﺮ ﺑﻪ ﺑﺮرﺳﻲ اﻣﻜﺎن از اﻳﻦ رو ﻣﻄﺎﻟﻌﻪ دﺳﺘﺮس ﻧﻤﻲ ﺑﺎﺷﺪ.
  .ﭘﺮدازد
 ﻣﺨﻠـﻮط ﻫـﺎﻳﻲ از ﺗﻬﻴـﻪ ﺷـﺪ و ( tellep detaoc ciretnEﺎ روﻛـﺶ روده اي ) ﺑ  ـاﻣﭙﺮازول ﭘﻠﺖ روش ﻛﺎر: 
 ﺣﺎﻣـﻞ ﻧﺴﺒﺖ ﺑﻪ  ﭘﻠﺖﻫﺎي ﻣﺎﺋﻲ ﺷﺎﻣﻞ درﺻﺪ ﻫﺎي ﻣﺘﻔﺎوت آب، ﺑﺎﻓﺮ و ﺳﻮرﻓﺎﻛﺘﺎﻧﺖ ﺗﻬﻴﻪ و ﺗﺮﭘﺬﻳﺮي ﺣﺎﻣﻞ
ﻣﺨﻠـﻮط ﺣﺎﻣـﻞ ﺑـﻪ   3lClAﺳﻨﺠﻴﺪه ﺷﺪ. ﺟﻬﺖ اﻧﺠﺎم ﻓﻠﻮﻛﻮﻻﺳﻴﻮن ﻣﻨﺎﺳﺐ، ﻏﻠﻈﺖ ﻫـﺎي ﻣﺘﻔـﺎوت از  ﻫﺎ
اﻧﺪازه رﺳﻮب ( β( و درﺟﻪ ﻓﻠﻮﻛﻮﻻﺳﻴﻮن )Fﻧﺴﺒﺖ ﺣﺠﻢ رﺳﻮب ) ﺳﭙﺲ .اﻓﺰوده ﺷﺪ ﺣﺎوي ﭘﻠﺖ اﻣﭙﺮازول
 ﺑـﺎ اﻓـﺰودن درﺻـﺪ ﻫـﺎي  در اداﻣـﻪ  .ﺷﺪ ﺗﺎ ﻓﻠﻮﻛﻮﻻﻧﺖ ﻣﻨﺎﺳﺐ ﺷﻨﺎﺳﺎﻳﻲ و اﻧﺘﺨﺎب ﺷـﻮد  و ﻣﺤﺎﺳﺒﻪ  ﮔﻴﺮي
( وﻳﺴـﻜﻮزﻳﺘﻪ ﺳﻮﺳﭙﺎﻧﺴـﻴﻮن و ﺳـﺮﻋﺖ CMC-aNﻣﺨﺘﻠﻒ از ﺳﺪﻳﻢ ﻛﺮﺑﻮﻛﺴﻲ ﻣﺘﻴﻞ ﺳﻠﻮﻟﺰ ) وزﻧﻲ/ﺣﺠﻤﻲ
  رﺳﻮب در ﻓﺮﻣﻮﻻﺳﻴﻮن ﺗﻨﻈﻴﻢ ﺷﺪ.
ﺑﺎ اﺳﺘﻔﺎده از ﺪار ﻣﺎده ﻣﻮﺛﺮه در ﻓﺮﻣﻮﻻﺳﻴﻮن ﺑﺎ ﺗﻌﻴﻴﻦ ﻃﻮل ﻣﻮج ﺣﺪاﻛﺜﺮ ﺟﺬب و رﺳﻢ ﻣﻨﺤﻨﻲ اﺳﺘﺎﻧﺪارد، ﻣﻘ
ﺟﻬﺖ اﻓﺰاﻳﺶ ﭘﺎﻳﺪاري ﭘﻠﺖ در ﻣﺤﻴﻂ، روﻛﺶ ﻫﺎي ﻣﻀﺎﻋﻒ ﻣﺨﺘﻠﻔـﻲ  .ﺗﻌﻴﻴﻦ ﺷﺪﻣﻌﺎدﻟﻪ ﺧﻂ ﻛﺎﻟﻴﺒﺮاﺳﻴﻮن 
ﺑﺎ اﻧﺪازه  .ﺷﺪ ﻛﺸﻴﺪه( روي ﭘﻠﺖ ﻫﺎ PAC-K( و ﻳﺎ ﭘﺘﺎﺳﻴﻢ ﺳﻠﻮﻟﺰ اﺳﺘﺎت ﻓﺘﺎﻻت )callehSاز ﺟﻨﺲ ﺷﻼك)
دﻫﻲ ﭼﻨﺪ روﻛﺶﺟﻨﺲ روﻛﺶ ﻣﻮرد ﻧﻈﺮ اﻧﺘﺨﺎب ﺷﺪ. در ﺣﺎﻣﻞ ﻣﻨﺘﺨﺐ،  ﻫﺎآنﮔﻴﺮي ﻣﺪت زﻣﺎن ﺑﺎز ﺷﺪن 
ﺧﻮاص رﺋﻮﻟﻮژﻳﻚ ﺳﻮﺳﭙﺎﻧﺴﻴﻮن اﻓﺰاﻳﺶ ﭘﺎﻳﺪاري ﺷﻴﻤﻴﺎﻳﻲ ﭘﻠﺖ اﻣﭙﺮازول اﻧﺠﺎم ﺷﺪ. اﻃﻤﻴﻨﺎن از ﻻﻳﻪ ﺟﻬﺖ 
ﻧﻤﻮﻧـﻪ ﻫـﺎي  ﺑﺎ اﻧﺪازه ﮔﻴﺮي ﻣﻘﺪار ﻣﺎده ﻣـﻮﺛﺮه در  در ﻧﻬﺎﻳﺖ ﮔﻴﺮي ﺷﺪ.ﺑﺎ اﺳﺘﻔﺎده از رﺋﻮﻣﺘﺮ ﺑﺮوﻛﻔﻴﻠﺪ اﻧﺪازه
درﺟـﻪ  52در دﻣﺎي  ﭘﺎﻳﺪاري ﺷﻴﻤﻴﺎﻳﻲ اﻣﭙﺮازول ،از ﻓﺮﻣﻮﻻﺳﻴﻮن ﻧﻬﺎﻳﻲ ﻓﻮاﺻﻞ زﻣﺎﻧﻲ ﻣﻌﻴﻦ ﺑﺮداﺷﺘﻪ ﺷﺪه در
  ﺷﺪ. ﻣﺤﺎﺳﺒﻪ ﺳﺎﻧﺘﻲ ﮔﺮاد
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ﻫﺎ ﻓﺎﻛﺘﺎﻧﺖ رﺑﺮرﺳﻲ ﺗﺎﺛﻴﺮ ﺳﻮ .اﻧﺠﺎم ﭘﺬﻳﺮﻓﺖ راﺣﺘﻲﺑﻪ  ﻫﺎآن ﺑﺎﻻي ﭘﻠﺖ ﻫﺎ، ﺗﺮﭘﺬﻳﺮيﭼﮕﺎﻟﻲ ﺑﻪ دﻟﻴﻞ  ﻧﺘﺎﻳﺞ:
ﺑﺮ ﺗﺮﭘﺬﻳﺮي ﺑﻮد. ﺟﻬﺖ اﻧﺠـﺎم ﻓﻠﻮﻛﻮﻻﺳـﻴﻮن ﻧﻴـﺰ   BLH 8 ﺑﺎ ﺳﻮرﻓﺎﻛﺘﺎﻧﺖ ﺑﺮ اﻳﻦ ﻋﻤﻞ ﻧﺸﺎﻧﮕﺮ ﺗﺎﺛﻴﺮ ﺑﻴﺸﺘﺮ
ﻫﺮ ﭼﻨﺪ  ؛ﺑﺮ اﻓﺰاﻳﺶ ﭘﺎراﻣﺘﺮ ﻫﺎي ﻓﻠﻮﻛﻮﻻﺳﻴﻮن ﺑﻮد 3lClAﻧﺸﺎن دﻫﻨﺪه ﺗﺎﺛﻴﺮ ﻣﺜﺒﺖ اﺳﺘﻔﺎده از اﻟﻜﺘﺮوﻟﻴﺖ ﻫﺎ 
 ﻏﻠﻈـﺖ ﻫـﺎي ﻣﺨﺘﻠـﻒ  . اﺳﺘﻔﺎده ازي داﺷﺖﻧﺎﭼﻴﺰ ﺗﺎﺛﻴﺮ اﻓﺰاﻳﺶ و ﻳﺎ ﻛﺎﻫﺶ ﻏﻠﻈﺖ آن ﺑﺮ اﻳﻦ ﭘﺎراﻣﺘﺮﻫﺎ ﻛﻪ
 .ﻛﺎﻣﻼ ﻣﻮﻓﻘﻴﺖ آﻣﻴﺰ ﺑﻮد ﺗﻪ ﻧﺸﻴﻨﻲﺣﺠﻢ رﺳﻮب و زﻣﺎن  ،ﻗﻮام ﺳﻮﺳﭙﺎﻧﺴﻴﻮن ﺑﻬﺒﻮدﺟﻬﺖ  CMC-aNﻣﺮ ﭘﻠﻲ
 اﺳـﺘﺎﻧﺪارد  ﻣﻨﺤﻨـﻲ  .ﻋﻼوه ﺑﺮ ﭘﺎراﻣﺘﺮ ﻫﺎي ﻓﻮق، روان ﭘﺬﻳﺮي ﻣﻨﺎﺳﺒﻲ ﻧﻴﺰ ﻓﺮاﻫﻢ ﻛﺮد CMC-aN  %4ﻏﻠﻈﺖ 
 روده اي دﻫـﻲ  روﻛـﺶ  (. = 2R0/4799ﺧﻄﻲ ﺑﻮدن ﻣﺘﺪ اﻧﺪازه ﮔﻴـﺮي را ﻧﺸـﺎن داد ) اﻣﭙﺮازول رﺳﻢ ﺷﺪ و 
 در ﺑﺮاﺑﺮ ﺷﺮاﻳﻂ اﺳﻴﺪي ﻫﺎآنﺷﻴﻤﻴﺎﻳﻲ ﻣﻘﺎوﻣﺖ ، PAC-Kوزﻧﻲ ﺣﺠﻤﻲ % 6/66ﺑﺎ ﻣﺤﻠﻮل  ﭘﻠﺖ ﻫﺎ ﻣﻀﺎﻋﻒ
ﻣـﺎده ﻣـﻮﺛﺮه در  ﻣﻘـﺪار ﻣﺤﺘـﻮاي  . ﺗﻌﻴـﻴﻦ ﺑﻪ ﺷﻜﻞ ﭼﺸﻤﮕﻴﺮي اﻓﺰاﻳﺶ داد و ﺗﺎرﻳﺦ اﻧﻘﻀﺎي ﻓﺮﻣﻮﻻﺳﻴﻮن را
. ﺑﺮرﺳﻲ ﺧـﻮاص رﺋﻮﻟﻮژﻳـﻚ (%89/8)ﺑﺎﻻي ﺳﺎﺧﺖ ﺳﻮﺳﭙﺎﻧﺴﻴﻮن ﺑﻮد  ﺻﺤﺖﻧﺸﺎﻧﮕﺮ  ﻧﻬﺎﻳﻲ ﺳﻮﺳﭙﺎﻧﺴﻴﻮن
رﺋـﻮﮔﺮام و  هﺳﻮﺳﭙﺎﻧﺴـﻴﻮن ﺑـﻮد  ﻏﻴـﺮ ﻧﻴﻮﺗـﻮﻧﻲِ ﺑـﺎ ﺑـﺮش ﻧـﺎزك ﺷـﻮﻧﺪه ﺳﻮﺳﭙﺎﻧﺴﻴﻮن ﻧﻴﺰ ﺣﺎﻛﻲ از رﻓﺘـﺎر 
ﻓﺮﻣﻮﻻﺳـﻴﻮن ﺗﻴﻜﺴﻮﺗﺮوﭘﻲ ﻣﻨﺎﺳﺒﻲ را ﺑﻪ ﻧﻤﺎﻳﺶ ﮔﺬاﺷﺖ. ﺑـﺎ ﺗﻮﺟـﻪ ﺑـﻪ ﺑﺮرﺳـﻲ ﻫـﺎي ﻓـﻮق  ﺳﻮﺳﭙﺎﻧﺴﻴﻮن
)ﺑﺮ  2 lm/gm ول ﺑﺎ ﻏﻠﻈﺖاﻣﭙﺮاز ﺣﺎوي ﭘﻠﺖ ﺑﺎروﻛﺶ روده اي ﻣﻀﺎﻋﻒ ﻣﻨﺎﺳﺐ ﺑﺮاي ﺳﻮﺳﭙﺎﻧﺴﻴﻮن ﻧﻬﺎﻳﻲ
  %1ﺑـﺎ ﻏﻠﻈـﺖ  3lClA ،  CMC-aNوزﻧـﻲ ﺣﺠﻤـﻲ  %4ﻏﻠﻈـﺖ ،  Hp 2 ، ﺑـﺎﻓﺮ ﺣﺴﺐ ﻣﺎده ﻓﻌﺎل داروﻳﻲ(
  .ﺑﻮد BLH 8 وزﻧﻲ ﺣﺠﻤﻲ ﺳﻮرﻓﺎﻛﺘﺎﻧﺖ ﺳﺎﺧﺘﻪ ﺷﺪه ﺑﺎ% 1وزﻧﻲ ﺣﺠﻤﻲ و 
ﻫﺮﭼﻨﺪ ﻧﺘﺎﻳﺞ رﺿﺎﻳﺖ ﺑﺨﺸﻲ ﺟﻬﺖ ﺗﻬﻴﻪ ﺳﻮﺳﭙﺎﻧﺴﻴﻮن آﻣـﺎده ﻣﺼـﺮف ﻣﻄﺎﻟﻌﻪ ﺣﺎﺿﺮ ﮔﻴﺮي: ﺑﺤﺚ و ﻧﺘﻴﺠﻪ
اﻣﭙﺮازولِ ﻣﻨﺎﺳﺐ ﺑﺮاي ﻋﺮﺿﻪ در ﺑﺎزار داروﻳﻲ ﻓﺮاﻫﻢ ﻧﻜﺮد، اﻃﻼﻋﺎت ﻣﻔﻴﺪي ﺟﻬﺖ ﺳـﺎﺧﺖ ﺳﻮﺳﭙﺎﻧﺴـﻴﻮن 
ﺳﺎﻳﺮ ﺳﻮﺳﭙﺎﻧﺴﻴﻮن ﻫﺎي ﺧﺸﻚ ﻣﻮﺟﻮد در ﺑـﺎزار داروﻳـﻲ  ﻧﺴﺒﺖ ﺑﻪ ﭘﺎﻳﺪاري ﻣﻴﺰان از ﻧﻈﺮ ﺧﺸﻚ اﻣﭙﺮازول
ﺮازول و ﻣﻲ ﺗﻮاﻧﺪ ﺑﻪ ﺟﺎي ﭘﻮدر اﻣﭙ ايروﻛﺶ روده اﺳﺘﻔﺎده از ﭘﻠﺖ ﺑﺎ ﺑﻪ دﻟﻴﻞ ﻓﺮﻣﻮﻻﺳﻴﻮن ﻓﻮق .ﻓﺮاﻫﻢ ﻛﺮد
. ﺑﺎﺷـﺪ  ﻛﺎﻣﻞ ﺗﺮي داﺷﺘﻪ ﻓﺮاﻫﻤﻲ زﻳﺴﺘﻲ اﺣﺘﻤﺎﻟﻲ در ﻧﺘﻴﺠﻪ ﭘﺎﻳﺪاري ﺑﻴﺸﺘﺮي در ﺷﺮاﻳﻂ اﺳﻴﺪي ﻣﻌﺪه داﺷﺘﻪ،
 راه را ﺑﺮاي ﺗﻬﻴﻪ ﻓﺮﻣﻮﻻﺳﻴﻮن ﻧﻬﺎﻳﻲ ﻗﺎﺑـﻞ ﻋﺮﺿـﻪ در ﺑـﺎزار، ﻫﻤـﻮار ﺧﻮاﻫـﺪ ﻛـﺮد.  ﺪهﻣﻄﺎﻟﻌﺎت ﺗﻜﻤﻴﻠﻲ آﻳﻨ
و ﺑﻪ ﻛﺎر ﮔﻴﺮي دﺳﺘﮕﺎه ﻫﺎي ﭘﻴﺸـﺮﻓﺘﻪ و ﻛـﺎﻣﻼ  ﻣﻮاد ﻣﺘﻨﻮع ﺗﺮ ﺟﻬﺖ اﻧﺠﺎم روﻛﺶ دﻫﻲ ﭘﻠﺖ ﻫﺎاﺳﺘﻔﺎده از 
 .اﺳﺘﺎﻧﺪارد، ﻣﻲ ﺗﻮاﻧﺪ ﺧﻮاص ﻓﻴﺰﻳﻜﻮﺷﻴﻤﻴﺎﻳﻲ ﻓﺮﻣﻮﻻﺳﻴﻮن را ﺑﻴﺶ از ﭘﻴﺶ ﺑﻬﺒﻮد ﺑﺨﺸﺪ
  اي، اﺳﭙﻜﺘﺮوﻓﻮﺗﻮﻣﺘﺮي، رﺋﻮﻟﻮژيروﻛﺶ رودهﺎت ﻛﻠﻴﺪي: اﻣﭙﺮازول، ﺳﻮﺳﭙﺎﻧﺴﻴﻮن، زﺧﻢ ﻣﻌﺪه، ﻛﻠﻤ
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Abstract 
Introduction: Omeprazole is one of the oldest anti-acid drugs and the very first proton pump 
inhibitor drug introduced in the medicine market, which inhibits proton pumps in the stomach 
irreversibly. The main use of omeprazole is treatment and symptom management in peptic ulcer 
and gastroesophageal reflux. Omeprazole is available in Iran medicine market as 20 mg capsules 
containing enteric coated pellets. Although suspensions have some advantages over tablets and 
capsules such as easier consumption in pediatric and geriatric population and far more precise 
dose delivery, ready to use suspensions of omeprazole or other PPIs do not exist in the drug 
market. The goal of this study, therefore, was to set a stable ready to use omeprazole suspension 
formula. 
Method: Enteric coated omeprazole pellet was obtained and aqueous medium mixtures 
consisting of different fractions of water, buffer and surfactants were made in order to assess the 
wetting properties of the pellets. To provide the pellets with proper flocculation, different 
concentrations of AlCl3 were added to medium mixtures containing omeprazole pellets. Then, 
sedimentation volume (F) and degree of flocculation (β) of sediment were measured and 
calculated to identify and to choose the suitable flocculant. Thereafter, different W/V proportions 
of sodium carboxy methyl cellulose were applied to the mixture to obtain the appropriate 
viscosity and sedimentation time. 
After determination of omeprazole highest absorbance wavelength (λmax) and plotting the 
standard curve, active ingredient amount was determined using the line equation obtained from 
the standard curve. To improve the pellet stability, additional coats including Shellac and 
potassium cellulose acetate phthalate (K-CAP) were applied on the surface of pellets. The kind 
of additional coat was chosen by comparison of the opening time for pellets in selected medium. 
Multiplex coating was carried out in order to assure higher stability of omeprazole pellets. The 
rheological properties of the suspension were thereafter determined using a Brookfield 
rheometer. At the end, stability determination was carried out by measuring the remaining active 
ingredient of alternate samples of the final product in specified times at 25°C.  
Results: Omeprazole pellets were easily wetted due to their high density. The effect of HLB 8 
surfactant showed higher impact on wetting properties in comparison with other used surfactants. 
Use of AlCl3 as an excipient electrolyte in order to flocculate the dry fraction showed positive 
effect on flocculation parameters; however, different AlCl3 concentrations made no measurable 
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difference in the flocculation parameters. Use of different concentrations of Na-CMC polymer to 
improve viscosity, sedimentation time and volume was quite successful. A concentration of 4% 
w/v of Na-CMC not only provided suitable above-mentioned parameters but also offered 
convenient fluidity for the formulation. The standard curve of omeprazole was plotted and 
showed very good linearity (R2 = 0.9974). Additional enteric coating of the pellets with 6.66% 
w/v K-CAP increased their chemical resistance against acidic condition and improved expiration 
time of the formulation considerably. The determination of omeprazole in final suspension 
showed significant accuracy (98.78%). Rheological examinations manifested shear thinning non-
newtonian behavior of the suspension and the rheogram showed sufficient thixotropic properties. 
All determinations and experiments done to this point lead to a suspension formulation 
consisting of multiple enteric coated omeprazole pellets 2 mg/ml (based on active ingredient) in 
a medium of USP buffer pH 2, Na-CMC 4% w/v, 1% w/v AlCl3, 1% w/v HLB 8 surfactant. 
Conclusion: Although the present study did not provide reliable results for formulation of a 
ready to use suspension suitable for market distribution, appropriate data were obtained to 
provide a powder for suspension formulation with improved stability properties compared to 
existing formulations.  This formulation has increased assumed bioavailability due to use of 
enteric coated pellets instead of pure powder resulting in longer acidic resistance. Further studies 
will provide a marketable formulation of omeprazole powder for suspension. Using a richer 
variety of coating materials and advanced, standard apparatus may even better improve the 
physicochemical properties of formulation. 
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